
JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2000021999 A 
(43) Date of publication of application: 21.01.00 



(51) Int el H01L 21/8238 
H01L 27/092 
H01L 21/3065 




(21) Application number: 10191802 

(22) Date of filing: 07.07.98 


(71) Applicant: 

(72) Inventor: 


MATSUSHITA ELECTRON CORP 
TATEIWA KENJI 



(54) SEMICONDUCTOR DEVICE AND ITS 
MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To nearly equally 
perform overetching to a p-type MOS region and an 
n-type MOS region when gate electrodes are formed 
in a semiconductor device having a p-type MOS 
(p-channel MOS transistor) and an n-type MOS 
(n-channel MOS transistor). 

SOLUTION: Phosphorous ions 6 and boron ions 8 
are respectively implanted into the n-type MOS 
region B and p-type MOS region A of a polysilicon 
film 5 formed on a silicon substrate via a 
separation oxide film 2 and a gate oxide film 3. 
After etching off the polysilicon film 4 in the 
p-type MOS area A by a prescribed thickness, a 
resist 10 for gate pattern is formed and the gate 
electrodes of a p-type MOS and an n-type MOS are 
formed by anisotropic etching. Since n-type 
polysilicon has a larger etching rate than p-type 
.polysilicon has, the etching of the polysilicon film 
4 in the p and n-type MOS regions A and B can be 



completed at nearly the same time, when the 
thickness of the film 4 in the region A is made 
thinner than that of the film 4 in the region B. 
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14 <c> ) . 
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JBU. *©». pMOSfft£Aft>J:tf aMOSMBcc 

*-ft^n©««£T4£fa© LDDttA^lTor. pmo 

SfB«Afe^iiMOSJg«Bwy=i>«S8 1 
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•-"Jsva^©*****. C©Sl 6(C^TJ:^ 
tc . n a© # 'J ^ >J ^ >M 9 4 J p sa© # >j s-^ y =2 
>B9 4J:»Ji>x?*>^&artfi£<. nMOSWMB 
tf*Ti«e(n) 'CX * > (./ . pMOS {£ii*A V 

tiTime(p) tx-^>^7l/, Tine(p) >Tine(n) 



(4) 49H2 0 00-2 199 9 

6 

K^^x?*>^i. pMOSHMA&nMOSimtB 
r n MO $m B rltiMKt * r * f * > * 

[0 0 1 0 ] *MI4>Stti*, ±l2Ra^«Cffi*. 
ISfii^^r. pMOSfSi«feJ:tfAMOSfl««:tJ 

10 [ 0 0 11] 

ACC*pa«l*«€:Wr*pMOS <p^**^MO 
L/C y- h «S <5; v 6 n 5?4^<*l££ Bf ^ n M O S 

[0012] C©#flStc J:n«, pS2^«<*ii^ OnS 

20 4^iw©^x?^>^ii*3wau,*fc», pS#«^ 

J|©R@« n S*«(*B©KBt * *J * < OU C tic J: 
0. y-l-«i»a»K:. pS^SM^nSi^iM 
(Ox^*>^^«^B#^^T^-&C^^r'*. pMO 

sfstttjiDfAMoswtsfciiiwag^©*--^-*.? 

[0013] £*302S«©4^*£Bii, 1 S 

^cr.^($:^gic c - f . a M O S © *W Mi b^©T 
©4^9tt^fi^iB^ pMOS© y- h ifc'f fcli©T©^ 
*S«i6iIJ:D<>«S< I/. A.MOS©y-fr«fiift4 

30 na*»»«^^ifi©*$^pMOS©y-^eff^«r& 
p §?#«i*li^ffi©i5 $ £ £P3-tc 1/ c i iSfir i t 
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pMOS fiffWd ^O'nMOS ««(CtitfiO!l3]9© v 
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J&Bft&gCC P MO Sin MO S t *J&&* *>$1&tm 

/rUT^iSlW*©^ i , ft MO S ffitft©** 
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{ o o i a ] H^ss^iSUMMoKsi^&tt. 
«##«4S*^4^fWaBcc-«*S(cfe^r. pMO 

SP^^«{t^^or-X? *>^£ii, >/- 

©s£©x ? * > mtc toil * p M O S fMO^SttMO 
x ? > ^ii&i n MOS P^§U$fttf4>x ? ? > ? 

aag^««*caar^x * ya©g#*siirr4fi 

[ 0 0 19 3 C tUC £ 0 . p MOS£tito4£«ft&£ n 
MO S8W>4*$fcftG>x ? * > « J: •) tc 
&7 T6C6 #'C * , pMOS J: n M 0 S %m 
tCkZ J: 0 fal^iSt * - ; v-x v> ¥ > y £ fe? C t D'V * 

mc p M O S t n M O S i * 4^#£g<£$2& 

-7 tr. #«ftg«±tc >/- h em*** ur£ 

*l*»«:efi3tt*X|at. ftMOSPW#«|*!gtCn 
M^fa&i£K?Z>TMk. .pMOSfWti®4^tttt£ 
p5ST*I^^Af 6Xfli, pMOS£W94MgiM 
<^ffiCC]8W$ffc||MSfi£U C©SfRBffclttT<!>p 
MO S mc^«iW« ft MO S SI^cc^jS*«5 * 0 i> 

n mo sfgta«>¥«f*«±tc >/- h«ftM» - >© 

II£x? *>^LT pMOSO*/- hVBteJ:^ ftMO 
S © y- ^ ^gi £ * XfS ± & St? C ± j» £ ? 

( 0 0 2 0 ] C <C4E£1ft£tC ctttt*. p^^fiBJ: 
0 ft S(9^?5f±!8<&#tfx * * > ?&£*s&i .fcfc, p 

m o $ tmo>% win * ^ cd* ffl k an \ m * j&& u 

X ft MO s tm<D*mtm J: *J <>M £re < * & C £ CC 
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nMOSi^<C-#j»*ll<C'X y f>^^3t5l^ia?7 
^^ci^r-^r. pMOS^feJc^nMOS^tcti 

1 0 0 2 1 ] tg*3S 7 IS^cc^i$:^g^3i^Sii: v 
l^^rs 6 S«©*«*fflS©iia*i a £<C 45 1 » f. ftMO 
Spt^^ft^on^^^^^ti, MiFmtm 

[00223 ism8&&<o*&&m<»i&&*mt, 

Bf t»fl>©s»te 0 p MO S#W»*iS<M* ft MO S 

©bS©x 7 ^n#tc^ci ^ p MOS p.^^f*ll<D 
x „ ^ > ^jgagi n MOS > ^ 

j*«ii«tc:esT*x v>?> ya®n£*««T*a 

[ 0 0 2 3 3 C titc J: *) . p MO S£t£0>£«ft££ n 
20 MOS &M<D¥®m*<&X* > + 0 JESgiC I=JH^ CC 

**7 1 i> C t #C * % pMOS « «^ «^:O'nM0 s %m 

icktM m^ti *-.»<-x ^ > c t^-c* 

|g^9l2^^f*^SO^^Ii, 
fitC P M O S £ ft M O S £ ^ ^^^gCC-Mii 

a»ft&£f£^*Xfa<!;. ft MOS^^<D^?»f*^Cn 
S^^^«A"r-2>xm4; . pMOS p&<t>£3f*|gK 
paT^*^iISi, pMOS«W>*«(M 

±<c i (o^b^^^.^rr ^> (t t hvc ft m o s mwv>^ 

<l 0 T» 1 «fc OB 2 ©Bf(k»«:X * ^ > ^1* ^ 1 1 

¥&&mz x > ^ U r p MO s o> h 

t 0 0 2 4] C<£M&7^£KJ:*ltf. pSO^ftllJ: 

0 ft SG>^l*B®-fc#x -;f> dWftC *fc«>, P 

mo $$mo>*mm±i£% \ omiu&& : &®r&tt 

40 i>ic ft MO SfS««E>¥«f*«Lbccs l cc^fbli^: 0 *>JI 
i^CC-iiC ^ 2 ©ffffc««:3Ufi£r &C h ^ 
^fi£B|tC, pMOSi^cc^^inMOS.P^ 

* . p MO S^Hfc J: Oft MO S iWCimTO^* 

-;<-x •;• Attire: <t^-c**. 

( 0 0 2 5 ] 1 OS2«U^«f*^S0>3JlS*S 

1 ©Kftttfe <fcC«2 Oic^klllti, ft MO S Mtt©^ 
(W(CnaB^«*<:»AC. ^ p MOS 

50 WKcpa^iwstsAOJtftr, ep»ffc«4a*tf^c 
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to 02 6] CttcJ:.*). n'aW»l*AUc*W 

[0 02 7] CftlcJ:*J. pMOS^isW>^«f*Kitn 
MO SiRi^«<W<^ ? * > «*: 0 jEWeRftC 
$&7T&C<h# 'C * pMOS J: On MOS gig 

pMOSinMOS £*:©flST £i£j*#&grc>l3 
SAftrft^-C. nMOS^<P4^f*S£*tffi£pM 

MO $m&<»¥%ft&K*&T<miZ%*#t>l.®k> 

t:*«#« €r i 9*>?t/ a CpM0S® V- FEffifcJ: 
O'nMOSCW- hSSiJP.AS'iXfitt^Ci* 

[0 02 8] CC*£^«:J:*tf*. pSUD^fWJ: 

MO $£Jg4>4£9tt&&£fi& P MO SUMKMUMtt 

I'&uosmwv&mMimoiiZ &> p mospw> 

4untM«4)S $ t *H-ccr & C £ K J: »J . f - h 
ttnnivCC. pMOSfi««>*iaWB<tnMOStW 

* . p MO SfSPftfe J: C/n MO SffWCttlsm^ 

[ o 029] i 3ia^^f*&ge>&&#& 
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1 0 0 3 0 ] lg*Sl 1 4 S3tt«>^»(*ilS«>*a*ft 
I*, i 2 * fcl* 1 3 &*0^ftttH9M&#* 

tcfe^f, i£«ftg&5Si(C3.tt?*Jg£ti. y-hs 
W«Sfl>* 7 ^> ^*<C4*W* p MO 
cr>x 9 * > ^jggi n MO S &M<Z>¥mftm<0± * * > 

,[0 0 3 1 ] CftKjcO. pMO$tS««>*»i*«in 
f*7T&C&#'Cft 1 pMOSftMd£E/nMOSmg 

[0032] 

foV^C, lltf«Ja>«E <^«^fe) , 2v*pMO 
20 S ( p**4^MO$ l?>t'A$) PWA^nMOS 

>K <pS!^f*Si> ^at&pMOS^^r h«ft. 

BPS Gtt^6 Jtt ftSHttWl, 1 5 «> > 9% ? si* 
htl Z> * > f * h , 16 (i^PSEft'C^^. 

[ o o 3 3 ] c <tm \ ^ftM^ejftcD^weat*. a- 

«nR«. <M6W?fUI2tt:«fc«) pMOS^AiftMO 
30 SfSttBi^K^n, pMOS«*AlCtt % >«Ja> 

.^2^ h PHUR 3 4<$ «fc O' P V > l J = > ^ '/ 

fcwfiH'T^*. Sffc, nMOSM4IBiCI^ f tf'a> 
^fe 1 KMiUXpM (El^tir) aWM^ti, * 

J8& tl % h Kf Ut 3 4a ^; O' n S# »J ^ >J a > M> '/ 

40 *&a\jx\*h* eut:. pMos©y-h^fii"i i i 

[ 0 0 3 4 ] C (D4^MIB«)4$tttit . p y ^ »j ^ 
>8^fcfr&pMOS0>y- 1C>^. 
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[0035] S1*» S/03>«S1©pMOSP«AK 
50 Wii^na^x* <H5Htt"> , nMOS^Bi* 
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itpmxk mmitt) *£AUc& a«ti*'<bR2 

y-hwuia *©&. £®k 

*'Jf«Ja>B u£«(W> 4*f»** (82 
<a>>.*K. pMOS^A^rS^nMOS^B 

*WPi,fcui>a t 5 4#u vy =a>B4±icfl»u 

CCD h 5 * i Itn MO SNMB®$ 'J f 
U 3 >■ 4 tc n M 6 £ 4 * >SA* & CB 2 

■(b) > . 

[ 0 0 3 6] afC, Utf* h 5 ftlfcgffc n MO SH3 
y3>Jg4_B£#JS0, C©US>Xh7*-***£l/C 

p mo s mA y t/ y 3 >« 4 «c p *a**s$©#a 
>8 a**. *©», wan*-?*** 
UX pMO S-ffttA y > y a >« 4 *»f *©* $ $ 
(f££$£9> ttWx 9 ^>yift*r4 (B2 
(c) ) . 

[ 0 0 3 7 ] H>* h 7 tlft^fjfc, p MO S©'/ 
- h *&to*U nMOSCoy— h @0e©*'- h /< 
©H*XI- 1 0^y^'j3>fll4J:WU <H3 

(a)), C©bS>*h 1 0*-7*j'&l/C;Ky£' y 2 20 
>B4©p7Ttt h"7^x^ > of P MO S©^ 
-htllil l*>J:CXnMOSoy-h*ttl2«:3iJ.«b 
fcf&. US' A h 1 0<rfttn («EI3 ( I) ) > . 

[0038] C©&, a»©**CC«fc0, .pMOS«« 
AtepaWS*©SD (V-A- KU4»&A*. n 
MOS««B«:naiWS©SD (V-A- KH» 
£A£W<:&. *W«»ftRl 3 (HI!) fcMt 
I/. *©», pMOSIMAfcJCXi^OStMBiCt 
n^tl©«SS"^*S«W>LDDaA«:tT-?T, pMOS 
£t£ A feJ:CXn MO S fi«B^> y 3 l £SiK v 30 
-a • Fu^fe* *^6fcir*<, -ec&ffe, 

BllCStJ:^, BP$GT>J8IH3fi«! 4£J&«SU 
fcf*. *-'-h«6Gl! f 1 £±CC3>^i7 t*-X4:« 
JttU. <-©=2>£>> h 

w^Mistsmi/fcji, 3>*»h iskmi 

[ 0 0 3 9] ±lB©ll£#£tCfel*'C . m 2 ( c ) ox 

«c &w £ p m o s is*?* a ©* y */ y 3 >jg 4 ©x * * 

>^v*, B3 <b> ©XB©pMO$©*WUEl 1 
fc^tfn MOSCC' >/- 1 3@ ! 2 fi*6£©fc«>©# 'J V »J 40 
3>M4 9x^^>^«ft^Rm>nS!^y^ya>£ P 

a#-y »/ y =2 > £© * ? ? > ?jute4»fe£&6ft*x 

y «J 3 >ox v * > ygg&E R n 6 1/, p3#U V 

y3>©x?*:,Mwt*ERp±t,. #y^ya>« 

4©JB8UW*T±r*<fcar. *yf ya>«4«5»3fe 

&#9©*S$ ( = T<telw > *, 

T delta = T x ( 1 -ERp/ERsi) 

it^o C©<*:5CC, #yt'y3>B4©»i«»0© 
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tt£x 9 * > i * 'J f y a >B4©3*OBW±© 
HftfcB 4 tC^Tp . ■ 4 K fel^r , (DttpMOS (MA 
©P y i> y 2 >I£4 ©HtetiRU ©lift MO s 
iii#B©n^©#y i'.y^>JI4©$£&^, @4 3^ 

6. pMosff«Ao>psj©#y^y3>K4©x?* 

>^«X*7 (Time(p) } inMOSjg«B©nSS©*y 
> y n >H 4 ©x ^ * > ( Time(n) ) £ MM 

p y y 3 1>£ o n y u y 3 >^^x 7 *> 
^itriwii^. p mo sm«a©4< y ^ u a >«4 

<D^S^r X 9 * > ^L/ r n MOSiPSBO* 'J 'J 3 > 

bsk . p mo s ima©^ y v y 3 >B4 i n mo s« 
b ©# y v y 3 > ii 4 ©x ? * > Htmn^T 

r*Ci^-C#. pMOS^USAfe^^nMOSP^B 

CO 04 1] *fc, -^feCC^S^r**. pMOSMA' 
<M«y^y 3>«j4©Xv?>^S (Tctelta ) '/ 

- h « Wfla©x ? * > ?mc h w ^ p m o s pp«a© 

«y ^y 3>8S54©x ^ f ^ itmit nMOSB«B© 
* y t>y ^ >£4©x ^ > ^**i©sccasr*x 
^^^^fios^iifltr^stC/T^&fcjft.. pMO 
s ih«a©5K y ^ y a >.^4 t n MO S«[*B«>^ y f 
y 3 >|g 4 ©x 9 * > ^ ^: *J JEttte P»«c»7 ^*^> £ 
t ifiv * , p M O S A J: n M O S m Bi^iiJ: 

[0042] ($2©«iS©«»)H5fcJ:tXia6l** 

Bi <tra«©*«*^s*Miir*^, sjt, ^ya> 

^ 2 !© P MOSfP«Afc«*fernS 

•5x^(li^r>, nMOS«*BK«^*pa^x 
.•u mmitr) ^rao/cfft, <HKttfUI2 2«Vtt 
O. y-hBftK2 3*»fi£f *• *©&, ^ffi«:*y 
Ha>H (*«(*•> 24, ^y3>UUR25, S/ 
"y3>4fU(2e«rJII«»flW* (a) > . 

[0 04 3] nMOS««B«:5H'pMOSiW 
A^UBni/feu^xh 2 7 y a>MUI2-B±iC^ 
flXO. C©US>^t-27*-?A^t(/.'CpMOSP«A 
©^ y 2 >M<b®2 6 £x <(35 

(&)>.■€-©». H2 7£-?*£<t<yCpMO 

S ^MEA 'J ^ y a >B 2 4 p S?^^©?Kn > 2 
8^^^->?iAT^> (05 (c) ) . 

[0044]^, US>^ h2 7*W(Bl/, Ox^*ft 

O S P*A©f 'J a >©ffc!82 5 ^fi£^$^t:^ll©)f 

(d) >o ^y3>4ffc«2 6i^ya>ife*flse 
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2st%j-v?^m£i> me <a>>, pmos« 

Otf 'J i" >J a >ff 2 4 CC n SSTMiMMN 3 0 4-/ 
AT* (@6 <t>> > • 

[0045] aec/&EMfc«2 9 4*x* U?f>^ 

soy- ►■scE)y'-^^->«)n i A h 3 1 t*y 

^L»P>H24±«:^U (H6 (c) ) , C0Uf* 
h 3 1 * ^ A * t i , r * "J f U a > & 2 4 OP£tt F 5 
^ x v * > ? £ t f o r p M O S O '/ - h @& 3 2 J: V 10 
nMOSO'/- h@&3 3.»J!Xlrfc0fc, WVX h3 1 
4F££?* (@8 (d) > , 

[ o o 4 e ] c©», s i o^&o^&im mwis 

*C<fcO. B|l©y-h«iMft«l 3. p MO SMS. 

*r> . JBBMMWl-4, =»**Kl5.'aRB»l 

Jja0H&*ttfctt< a C, 05 <d> ©ISCC 
fctf *&Bf US 2 9 raofltfunt . @ 6 < d > OX 
&®pMOSey~httfi3 2fcJ:0nMOSOy~h 20 
mm 3 3 «J|&>fctf>0># y i> y 3 >gg 2 4 Ox ? * > V 

4 it $rm> n s * y i/»j3>ip y u y a > i^j. 
? * > ^s^^eni/. ? * > ^aososfc 

WJW a>&2 4#hMOS«%'BOnffi©3Ky 
ya>fl£2 4<f:9k?*<**J:^fc:t7$ 0 r*fc>*>, n 
WJS/y a;>ox?*^j£j£4ERn<!;t/. p£[i< 

y t * y =2 >ox ^ > v-& £4 e R p £ u # y f y a 

>«2 4©Jta»S<:Ti-r&i*. «BfUR2 90& 

fl««:efkdn*«B^fl>5Ky^ya>«2 4oe3 <= 30 

T delta ) 4. 

T delta =Tx ( i -ERp/ERa > 

t-r*. co^sic, 3S«?{us2.9®ajfiSBStcBffk$n 

&#l»vya>8S2 40^5Td9lta 4Sfc£T*C£<C 
£0. pMOSoy-hS©3 2fc<fctfnMO$©y~ 

SS?3 3 ®6£6*tc p MO SMA«)pao# V i'.y a 
>g$2 4 Ox ? ? > ?o**7 £ n MO SMVBCE) n»S> 

'J ^ y a >SH 2 4 ox ? ? ✓ ?0$*7 ^AWtic tt£ 

c si emosMttM** hfrxihh* 

[004 7] W±OJ: ^(cJH2«EMKCE)«tt(C 40 
p y y a > <fc g n 52* 'J «/ y a >OT3 #x ? * > 
^&#i£t -fcfc, pMOS ftM A ©# y > y a 2 
4£. ^©«teJ»Hffc852 9 4^fi£t/rnMOS«^ 

bo* y v y a >ji2 4 o t>emzm< ? *c £k j: 

*>. y~t«igglItfvK. pM0Sfg«AO*'Ji'.ya 
>S8 2 4 t n MO SiWBO* »J ^ y a >fif*2 4 ccx ^ 
^> ^4^3P^tC^7*r A^C&, P MO $$m 

[ 0 0 4 8 ] * fc, *SI»©«»'C«lt . ^©(b^ 2 9 O 50 
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fcf&lCX tj p MO S ««A®* 'J V 'J a >«2 4 n M 
a>N82 4JrO^>fli^4®<^i 
S <Tdp.lta ) ^, hSSWi?^>^(C4) 
l^pMOS^A^'J f»J a>^2 40x^^>^ 
iif^i n MO S MS B03t< 'J 1" y a >SS2 4 Ox y * > 
^ii^iOs^JiBl^^x 7 * > ^SCDM^4M!fRr ^ 

atori'&fc^ pM0s««A©#yvya>«2 

4 £ n MOS^^BO* 'J ^'J a >^*2 40X v ^ > ^ 
4 ^: 0 ILmmn^lir^ Ci^'O, pMOS 
A^^OnMOS^Bec^cfcOPlSS^-^-x^ * 

[0049]$ fe t *Stt©eJitri*. P MO s m&A 
MCys/U a^^2 4 0!^/?4w<?*^fc^»fyi 
29^&, nSPFtlito {Ji30> ?£7^O^X^i0r^ 

[0 05 0] if. vyp>«fi <*«*Wfi> 4!0 
pM0Stt*A«:«*l*nS3$xA» (^Trt+T) . nM 
OSfg^Btcfl^tfpSl^x/l, {@^1*T> 4me£(./fe 
f>S!KfL«!4 2 4mU, ^-KBfffcK4 3 4«J« 

-r*. <-o^. ±H*c#yt'ya>« (^«<^> 4 4 

mf&Utt®.. pMOS«g«A4»MiMOSia«B4 

U fc U h 4 5 4# 'J V y a > K 4 4 ±^ 
L/. h4 5 4-?^^^*./C!iMOS^BO 

* y y a >8S4 4 tc n §?T^O«f4 6 4 A *o&A 

<H7 (a ) ) o 
[ 0 0 5 ! 3 £<C h 4 5 4|££fit nMOS« 

' « b 4sei > p mo s @!$a 4uaa l^c H>x h 4 7 4 * 
y ^ y a >ii4 4 ±tc^ u , ■ c o b v 4 7 4^ * 
£ £ or p mo SWA©* y s^y a >ii4 4^ p^ 

$6«0#0>4 34^*>aA , «' ^> <S7 (b> 
tC. ^^X^4 74l^^. ^©fk&J£4^0CiUlJ: 
0 ^ 'J £/ »J2>^4 4 ±IC *,> y a >flf {fcii4 9 . 5 0 4 
^fi£f*o C©£*, pMOS««A©pfflWJ^y 
a > ^ 4 4 J: 0 n M O S B O a ^O K y ^ 1' > 
JH4 40**$Bffbi**>^S<r»fc«>, P MO SiW AOS' 
ya^Kfkg (.^!0©{b^> 4 9^:0^nMOSi5^ 
BCC'S'ya^iSfibS {%Z<om\t&) 5 0O^/?4)*< 
WtM (1^7 <c) ) . 

[ 0 0 5 2 ] '.Xlc> p MO SO^-'- h J:& n MO 
S©y-HM©y-l k -'<*'-><S>Ui>^h5 1 4S"J 
a>6*1fc«4 9. 5 0±KW!«tr 18(a)). CO 
Ut^h5 ItvxttbXi") ?^mtm4 9. 5 0 
fe J:^* 'J 'J a >|i 4 4 OP^tl F 5 A x -.-^ > ?4 
? f VCp M OS© '/ -hSS52&J^^nMOSO >/ - 
h'2S€05 3 *KO,Utc1k. 1>VA ^ 5 1 4BI*? * (111 

8 (b) > . c(r/th ®*LtM>i>y ftiommtm 
\m. m*ao>%&c£*). y-tw&mtM, pmos 
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[ O 0 5 3 ) ±-IBOia5*«feK*>l*t: . ill 7 ( c ) <DT 

*$c » t jm ^ * & p m o s nw a y a > m ut 

4 9©»g&T p, n MO SMBCOf »J a >K<Ufc5 

y y =2 >ox »f > if & & t e r si . p st* tf f y a 

XDx^vjriftfcfcERp, vya>©ftfll4 9, 5 
o j? * > ysate e Roib, # y V y a>&4 4 

©IMMUMrT 

Tn-Tp=Tx (ERo/ERp) x (l-ERp/ 
ERft) 

4f*. CM^K, vya>BfM4 9£Vl>a>© 

<?> p ssco* y ^ y ^ >a*4 4 to J: ^ y a >©<fc&4 9 

>8S4 4feJ:^^y a>flffftJR5 0©W#*»*. H9 
pM0SIWlAfl>x**>y©«7 (Tme(p) > 
<b n MO S %m B£>x ? f > if<mT < Time(n) > £ # 
HB*K&&C£#9:fr&. &to, E9<E<3>. vy 
=?>@£fktt4 9. 5 0<D£> ? P 
y i/'j2>4 4 ©x 9 f > ^i£& £ 0 »*fcfc, Ifr 

[ 0 0 5 4 ] W J:© J: *> K # 3 ©AftomtC £ fttt, 

p mo s m a © * y u y 3 >« 4 4 xk > y a >ant 
tt4 9 *mt&r%t t nwosmwBo* y *y a 

>8§4 4 ±CC^ y a >M4 9 J: 0 iWM(f»f*J 
a>B1fc«5 0 tie J: 0 . hfNHM* 

b#k. pMOsmtAM<y^y=i>M4 4£nMos 

iffti*Btf>tf 'J > I' a >fl|4 4©x * * > y<r^Jtff9fttC 
^Tti C £ * , pMOS i^A lai: D' n M 0 S M 

[ o o 55]* &, **»©»»«*. >/- t- mmm 

<Dx^> i^KtoW*^' y a >SfkM4 9 i y a ^ 
QHM 5 0 £<C-x? *:>*TSM*c J:->r, pMOSff 
ttA4># "J f I' a i >JR 4 4 ©x ? * > ^jlJt £ n MO S 
E«B©# "J 'J a >«4 4©x ? * > ?j££<lo:«C 

js@*r-6x 3 ? > wHs*aHW * * ^> ^ y 12 > 

SHklB 4 9 <t ^ y a >Kf kK 5 0 £ ©»J?II < T ft - T 
p) *K*T*C£KJ:9. pMOSfMA©#y*'y 
a >K4 4 £ n MO Sft£B4># 'J '> 2 >«4 4©x 
v?l<if&£r)iLmtcmmm7?Zi:tifiX'Z. pM 
OSIHittA*$J:tfnMOSJ(WIBK**J:0BIW*-^ 
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[ 0 0 5 6]* fc, ^fe©®®^**. n ^<0^> y c ^ y 
a >j@4 4 (ip ^©i< y f y a >S4 4 0 «>BtftiUt 
i>y&^tc#>, ii MO S««B©# 'J ^ y 3 4 cc n 

a^*y^ <#4 6> «6r'aasxt/» ^ pmos^^a© 
#ys/y 3>g54 4tcpsa?^^ <*p>4 8 > 
t/^-c, tsmitet&Mi $ c t tc j: 0 * y s > y a > ii 

4 4 ^Mtc t/ y p >Bi W 4 9 4 <*n J: 0 (U?©*1 J v 

10 [ 0 0 5 7] (SP4 ©*tfi«:«SR) @ 1 0 . @ 1 1 *5 J: 
OH I 2 tt*^W©S 4 ©*<llfl>®®<C to W & 

ac^^s^xewafflat 1 *^, ^f, ^ya> 

^fe <^«0:g^> 6 !©pMOSfS*«AtC«^«:n-ai 
Ox* (HSHtT) , nMOSIRW^m^pSOx 
* <@^i*r) t«J«0*itt, £fflK^ya>i£<bJ*6 
2 , i' y a >gftlfl 6 3 ^ iS'X^r ^0 *©tt • P M 

4*^y a>^fkli6 3±«WJ|W* < 111 10 
(a ) > p 

2G [0058] -eor, ut>^i-e4*-?^^to i cnM 

O S ffl&BW y a >Mik!^6 3 ^rx v * > 

«B©^y a>B«ude 2^s$^ci*jf©i?c^>y 

a>Kfk» (Si«ffc«> 654f 5 <@ 1 0 
(b) ) o 

[ 0 0 5 9] . ^ 'J a >Mifcfil6 3 £ V y a >®fb 
JH6 2. 6 54^x j- h*?^>^«J:»Jtt*t* 
(010 <c> > . C©<t^, ^>ya>^6 lttiltp 
30 M O S gig A £ nMOS^Bi W®IC®& T w MMk 

®icy-hKitS56 6, #«jvya>« (*«l*»> 6 
7*<Wt«J«t. pMOSIP*AtnMOS« 

flM© U h 6 8 & # 'J 'J a >ff 6 7 ±oc^s£U 

(©10(d)), cou^xhes^^^^itr* 

•J y a >*6 7 , H Bffc«6 6 4a J: C>^> 'J a >lt 
l tx* borate 9 Ut^h6 8 

^r^*^^> (010 ( e ) > o 
40 [0060] W» *®ft^9XvCVDfttC^D^ia 
Ki/ 'J a >^(fc|gS7 0 *fcffib'C#6 9 (cSAii«f. <H 
11 <a> ) • v^tC, CMP (Oisnical Mechanical Po 

*y^y ^>^6 7co^s*r^T^cicc c r: 1 ), ft 
»(6WUH7 lift*. CCCW*K«fcD, pMOSfftt 

a©# y ^ y a >Ji6 7 «e©*ffi^a*>^«5i' y a 

«>. nMOS*«B«5)*yt'ya>SS67J:OI>«W* 
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>BS6 7±tC'JUfi£U, C<DUi>AH 2&*A?tL<X 
n M 0 S $5$ b©# y v y 3 >M 6 7 K n *£*!«»©« 
7 3£4*>sAf £ (01 i <l>> >. 
1 0 0 6 1] h 7 2 *|$£f*, nMOSH 

m B £ Vl * p M O S A £N!Q (.<*: U ^* I- 7 4 *# 
•Jf ya>«6 7±(C»*U C©b5>Ah74*"*X 

9 1 or p mo s««a©# y v y n >ai6 1 ic 

*W©.*a>7 5-S:^*>fiAf * <@1 ! (c))o 
3tfC. U*Xh7 4«l*«. £BKTiN«7 6. * 10 
>^7>«7 7*«j«t,fc» 1 pMOSOD^- hSft 
fc J: £ * n M 0 S © - h SIS© - h $ - > © U i > * 
h.7 8*^>^^>Jji7 7±tC^r* (HI 1 2 
(a ) ) . 

[0 06 2] Ut ; An.8^Ai?iU^>^r> 
87 7, T iNM7 6feJ:&#y s/U?>tt6 7 9H1ir 
ttF*4x??:>?*?T9TpMOS©y~l-«fi7 9 
fcAtfnMOS©^~h*ff8<)*R«Gfc». 
h 7S^ti <b} ) • pMOS©*W 

tt?9ltp&©#'J!"J:3>K67£T i NK?6i 20 
£ > ?A r >SS 7 7 t iPh H 0 , nMOS© '/ - h @& 
80ttna<W;!"j3^«874T i N^7 6£*> 

^^>e7 7i^^^* # 

[0063] C©&, HmUfrl»3». 9 1 ©MIK©M 
Mi. Mro#£tcj:0. y-MMMfUI. pMOS 
i&&Afc<fctfnMOS£WB©V--* • KU^>PS, 

S#f*&n&. JbSa©affi**cfcii-c, Hi 1 0 ( I) } 
©Xgccfctt*£'y a>»fU!6 S^rtflWffcteSt, 
Hi 2 <l>> ©XgOpMOS©*'- hS«79fcJ:tf 30 
n MO S © h 8 0 mfla©fc#©x ? * > 

^r«c-n *a* y ^^>ip a* y y * > £ ©x ? * 

V y r* >Kft« 6 5 Wtf&Ois y 2 6 i <c 
gtiTvm^n, k >y3>stR6 is@©i>mos 

*y^y3>Ke7<^>*s»j?*Tif*i*. s*ya 

Tw = Tx ( 1 -ERp/ERn) 
if*. C©<fc$^ s^y=i>-«R6 l©SST"w«rS 
^f^CttCchO, pM0S©'/--hS«7 9fc<fctfn 
MO S © h fift 8 0 ^6£H?CC p M 0 S SjKf&A © p M 
©tf 'J ^ y 3>^6 7 ©x ? *> y©$7 <k n MOSffl 
jfJjB© n y y 2 >g56 7 ©x ? > ^©&7 1 
#B*c<r&C£l*, ^Fl ©*!6©»iS©a^*>^ 

[0 06 4] fc!_t©J: 1lcm*W&te<D&WilC.£tl\& 
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nMOSMKB©!/ U a >.£«6 I p MO S$i^ 
A©^ya>S«6 1$BJ:H«< 0Tf£H£ifr#0 

.^U . * y N > 'J ^ >« 6 7 ©Wflf UI&<;?tC j n MO S 
iS^B©K 0 y 2 >lg6 7 ^@©S5 <!; pMO Sil^ 
A©* y i' y >|g 6 7 ^ffi©S$ <L ^ll-tcf 6 C i 
tc^; 0 , p MO-S««A©# y V »J >||6 7 ©IS@« 
nMOS«*B©# y W 3>«6 7 ©JgJ^J: 0 tj|< 
I/. y-h^gl^8#tc. pMOSP^A©*y^y =! 
6 7 i n MO $mfiB©# 'J ^ >fli6 7 ©x 

*->y&mm®ic-n7?zcii*vz< pmosss^ 

I o o 6 5 ] $ fc, 43ttk©Mtr«* . y ^ > g^s 6 
!«ffltc«^r**jgs (Tw> ^ y-hs»«©x 

? > *B»fcfc(* ^> p MO S tWA©* y V y n >H6 
7 ©x ^ * > inMOS 1^ B ©* y > L'3>i 
6 7 ©x ? ^i^i©^u:jje@'r*x 7 ^s© 
^^ti^f *Sif i>C pMOS^ISA© 

* y 5.' y 2 >^ 6 7 1 n moshvb^'J y >ni 

6 7 ©x v « J: 0 iLWmXnULVa? t&V 
pMOS^A*Jj:^!iMOS^BtCli^0lil^ 

[0 06 6] -*^lffi©^J«r«. ^>y3>SS6 

i^aatc^^^f &/c«xc, nMos««B©vy 

2>g©6 !^ffitC^yr3>K(bJ^6 5^.«St. c© 
^y^>K(L«6 5^^-r^J:^^L,XC^C<!;CCi: 
♦J. ^^e£f6RSi©^y=2>^tg6 lftni©Mfe 

F.«@7 9. 8 0^:, i< 'J =2 >gg6 7 i T i Nl!7 
6^^>^^^>li7 7i C#fiH./CC»&^ .^1-B 
3 ©Xfe©$£|Sttt. * y ^ y 2 6 7 ©^X'm.^ O 
rUK.^. i&teOJmrrlt. ?K«JVUn>Be 
7±iCT i N*76i^>^X^>«77«:«rtr*C 
iiC ^ 0 y.- h «5£7 9 . 8 0 ©ltfP.tt©lfil±^@S C 

[0 06 7 J $/c, ^!4^^0'^2©^©^^^C^ 
ri. pMOSTOA©*yvya>BS4. 2 4©|W 

Xf*>Ji^$:^5£r^C <!:{<: J: »J, y- hg&©ffj3ff* 
©fgl^^Ci^r**. ^A:, Sl-S4©**6© 

^y3>ii*ffl^fc^ 7^7t^^ i ^>^s. 

[0068] 

[^P©^m] oh©* ^ «:*»!«: j:n«, pMOS 

MI«©4U««W©*ifl«rx v>*>fl/CnMOS ^© 
^'f*ttJ:»Jt>K)5«:S< , r&Ci«:«l:0, Sfc. pM 

osmm<o£®$m&<-<c>mic&m\mm&L<x 
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nuo$fWD*mat& o t>mzn<?t>c tic* 
t>&m<rMi,>%2<Dm\mz%&?i>c tic* 

rtfe&ttrl'n MOS«^*5(Wai*iBjK>S3 £ p M 
O S m4)£9f*tt5M0£$ i W-ti^&C itc J: 
0. *WSSi&SJ«K:. pMOSfgtt0¥«|ttg£n 10 
MO S@W>$$#tta>x * ?■> y^il^lWTT 
6 C f * . p MO S flttfc J: n MO S sa&Kli& 

[»^^] 

[0 i ] -^mwrn i <^i&^ffi&fett&^9f*^5 

[02 ] ! 0^feM^4a^^^ft^g 

[03 ] *#feW©39 1 ©«tlW>«ttu:^«4s«fWK 

[051 '^^2 <^MiiU^^^fliS 

c m 6 ] -**m<o& 2 (mMMmic m 

[07 ] -^^^3^to^te4aW^^ft^g 
<D^£^&&^tX^ffi0l?,fc£. 
[08] -^^^3^feO^Sl^^^^f4gg 30 

[0 1 0 ] ^^*4CDMCHMKfett&¥4M& 
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